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PREFACE 

•  ./ThilS!tudy  was  conducted  to  develop  an  improved  loading  pattern  for  Florida  citrus  fruit  packed 
in  M>ushel  corrugated  fiberboard  boxes.  Numerous  firms  and  individuals  provided  assistance  in  the 
study.  Cooperators  included  packinghouse  operators,  trade  groups,  railroads,  truckers,  brokers  and 
equipment  suppliers.  Special  acknowledgment  is  made  to  the  Corrugated  Container  Institute  for  its 
cooperation.  The  following  members  of  the  Transportation  and  Facilities  Research  Division  helped 
conduct  the  tests :  William  F.  Goddard,  Kenneth  Myers,  William  K.  Black,  and  B.  P.  Rosanoff  General 
supervision  was  furnished  by  Philip  L.  Breakiron,  Transportation  and  Facilities  Research  Division 
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SUMMARY 


A  new  truck-trailer  loading  pattern  of  the  air- 
flow type  was  developed  for  citrus  fruit  packed  in 
■%-bushel  corrugated  fiberboard  boxes.  This  modi- 
fied bonded-block  pattern  provides  increased  air 
circulation,  resulting  in  more  rapid  and  uniform 
cooling  of  fruit.  The  pattern  was  used  for  an  esti- 
mated 90  percent  of  the  22  million  corrugated  boxes 
of  Florida  oranges  and  grapefruit  shipped  during 
the  1962-63  season. 

The  new  pattern  is  sufficiently  stable  in  transit 
to  prevent  container  and  product  damage.  It  in- 
corporates a  series  of  connecting  channels,  that 
permit  circulating  air  to  reach  each  box  of  fruit 
in  the  load.  It  is  suitable  for  both  ventilated  and 
refrigerated  shipments  in  trailers  on  the  highway 
and  on  railroad  flatcars  (piggyback) . 

IV 


Shipping  tests  with  the  pattern  show  average  air 
velocities  of  225  feet  per  minute  in  ventilated  loads 
in  trailers  moving  at  50  miles  per  hour  and  250  feet 
per  minute  in  refrigerated  loads  moving  at  the 
same  speed.  The  reduction  in  fruit  temperatures 
ranged  from  11°  to  33°  F.,  depending  upon  the 
weather  condition  before  and,  to  some  extent,  dur- 
ing shipment. 

The  pattern  is  easy  for  loaders  to  follow  and  can 
be  adapted  to  trailers  of  different  sizes.  The  spaces 
between  the  lengthwise  boxes  can  be  2  to  3  inches, 
depending  on  the  width  of  the  trailer.  The  chan- 
nels are  formed  by  arranging  the  containers  alter- 
nately two  boxes  lengthwise  and  two  crosswise  for 
the  length  of  the  trailer.  This  arrangement  also 
ties  the  boxes  together  in  a  stable  load  that  resists 
the  disarranging:  effect  of  road  shocks. 


A  BETTER  LOADING  PATTERN  FOR  TRAILER1  SHIPMENTS 

OF  CITRUS  FRUIT 

By  Russell  H.  Hinds,  Jr.,  and  J.  Kenneth  Robertson 
Transportation  and  Facilities  Research  Division,  Agricultural  Research  Service 

BACKGROUND 


The  -%-bushel  corrugated  fiberboard  box  was 
first  introduced  to  Florida  shippers  as  a  shipping 
container  for  fresh  citrus  fruit  about  1948.  The 
trade  was  slow  to  adopt  the  new  containers.  1  fin- 
ing the  1953-54  season  only  about  3  percent  of  the 
Florida  oranges  and  grapefruit  marketed  fresh 
was  packed  in  corrugated  boxes.  By  the  1958-59 
season,  approximately  one-third  of  the  total  ship- 
ments of  fresh  Florida  oranges  and  grapefruit  was 
packed  in  these  boxes  (2, 3)  .2 

Even  though  the  corrugated  box  had  been  widely 
accepted,  many  shippers  regarded  it  unsuitable  for 
use  during  the  entire  season.  Many  tight-stacked 
loads  of  boxed  citrus  fruit  shipped  in  warm 
weather  arrived  at  northern  markets  with  unde- 
sirably high  temperatures.  Cooling  of  the  fruit  in 
the  interior  of  the  tightly  stacked  loads  was  slow 
because  the  circulating  air  could  not  reach  the  con- 
tainers. 

Harvey  and  coworkers  reported  that  "Oranges 
wyarm  loaded  in  cartons  may  be  expected  to  remain 
warm  to  destination  regardless  of  the  type  of  re- 
frigeration service  selected''  (5).  They  also  re- 
ported ".  .  .  if  satisfactory  transit  refrigeration 
were  to  be  obtained,  the  load  of  cartons  of  non- 
precooled  oranges  should  be  repatterned  so  as  to 
permit  better  circulation  of  air  through  it"  (6). 
It  also  has  been  found  that  some  tight-stacked 
loads  of  grapefruit  in  fiberboard  boxes  shipped  In- 
piggyback  showT  a  temperature  rise  in  the  center 
of  the  load  during  transit  (8) . 

Most  Florida  oranges  and  grapefruit  are  shipped 
without  precooling.  They  are  loaded  at  tempera- 
tures near  or  above  the  ambient  temperature. 
Early  and  late  in  the  shipping  season,  fruit  tem- 
peratures often  are  in  the  upper  80's,  while  in 
midseason  they  range  near  70°  F.  The  U.S.  De- 
partment of  Agriculture  recommends  transit 
temperatures  for  citrus  fruit  well  below  these  lev- 
els. The  TJSDA  recommends  that  Florida  oranges 
be  transported  at  40°  to  45°  and  grapefruit  at  48° 
to  52°  (9). 


1  The  general  term  "trailer"  is  used  in  this  report  to 
refer  to  semitrailers,  full  trailers,  and  trailers  on  railroad 
flatcar  (piggyback). 

2  Italic  numbers  in  parentheses  refer  to  items  in  "Litera- 
ture Cited,"  p.  8. 


If  best  shipping  results  are  to  lie  obtained,  the 
producl  should  he  cooled  in  transit  by  mechanical 
refrigeration  or  by  use  of  cold  outside  air.  Be 
cause  moving  air  is  the  principal  medium  through 
which  heat  is  removed  from  the  fruit,  the  effective 
ness  of  cooling  is  greatly  influenced  by  circulation 
inside,  the  trailer.  To  do  a  good  job  of  cooling, 
cold  air  should  he  circulated  to  the  warm  fruit 
and  then  removed  to  dispose  of  the  heat. 

The  rate  of  initial  cooling  and  effect  ive  lempi 
ture  maintenance  in  a  given  load  depends  on  the 
temperature  differential  between  the  air  and  the 
product  and  on  the  volume  of  air  moving  through 
the  channels.  In  ventilated  loads,  the  tempera- 
ture of  the  circulating  air  is  the  same  as  that  of 
the  outside  air.  The  air  volume  is  controlled  by 
the  speed  of  the  vehicle  and  the  size  of  the  fronl 
and  rear  ventilation  openings. 

In  refrigerated  shipments,  the  ability  to  main- 
tain a  particular  air  temperature  in  the  trailer  is 
determined  by  the  capacity  of  the  mechanical  unit 
or  the  amount  of  ice  used  and  the  adequacy  of  the 
air  circulation  system.  The  volume  of  air  deliv- 
ered to  the  cargo  area  depends  on  the  size  and 
speed  of  the  fan  and  the  air  distribution  system 
in  the  trailer. 

Oranges  and  grapefruit  often  are  transported  as 
part  of  a  mixed  load  of  produce.  Individual  pack- 
ages of  the  products  may  vary  in  size  and  number. 
These  mixed  loads  are  generally  assembled  in  the 
trailer  on  a  multiple-pickup  basis,  with  each  ship- 
per loading  his  portion  of  the  cargo  in  his  allotted 
space.  This  type  of  load  is  difficull  to  arrange 
in  an  integrated  unit  for  good  air  circulation  and 
efficient  cooling.  Under  the  practices  prevailing 
at  the  time  this  study  was  made,  the  pack 
were  placed  in  the  trailer  with  little  provision  for 
meeting  the  refrigeration  requirements  of  the 
products. 

Loading  patterns  for  the  corrugated  box  were 
modified  several  times  in  Florida  between  L949 
and  1959,  but  a  satisfactory  pattern  was  not  devel- 
oped. In  1959,  this  study  was  undertaken  to  de- 
sign an  improved  loading  pattern  for  the  i  -  hushel 
corrugated  fiberboard  box  to  provide  better  air 
circulation  and  more  uniform  cooling  throughout 
the  load  during  transit. 


MARKETING    RESEARCH    REPORT    NO.    715,    U.S.    DEPARTMENT    OF   AGRICULTURE 


REQUIREMENTS  OF  AN  ACCEPTABLE  LOADING  PATTERN 


Stacking  patterns,  the  arrangement  of  boxes  in 
a  transport  vehicle,  are  important  in  providing 
better  air  circulation  and  cooling  in  the  load.  Im- 
proper stacking  may  prevent  uniform  air  circula- 
tion. As  a  result,  fruit  temperatures  in  different 
parts  of  the  load  may  vary  considerably. 

A  good  stacking  pattern  for  use  in  trailers  should 
meet  the  following  requirements : 

1.  It  must  be  practical  and  not  too  complicated 
for  the  loaders  to  use. 


2.  It  must  lend  itself  to  rapid  stacking. 

3.  It  must  be  readily  adaptable  to  any  size  of 
trailer. 

4.  It  must  be  compact  enough  to  provide  a 
full  payload. 

5.  It  must  have  adequate  channels  for  air  cir- 
culation throughout  the  load. 

6.  It  must  be  sufficiently  stable  to  remain  in- 
tact during  transit. 

7.  It  must  help  prevent  container  failure  and 
commodity  damage. 


METHODOLOGY  AND  PROCEDURE 


During  a  2-year  period,  30  shipping  tests  were 
conducted  to  develop  a  loading  pattern  that  would 
give  adequate  air  circulation  in  different  types  of 
trailers.  Load  stability,  air  circulation,  cooling 
rates,  temperature  maintenance,  and  commodity 
and  container  damage  were  studied. 

In  some  of  the  development  work,  researchers 


rode  inside  loaded  trailers  to  measure  air  velocities 
and  observe  characteristics  of  the  tight-stack  pat- 
tern and  other  loading  patterns  in  both  refriger- 
ated and  ventilated  loads.  Air  movement  was 
measured  by  hot-wire  and  vane-type  anemometers, 
and  product  and  air  temperatures  were  measured 
with  thermocouples  and  stick  thermometers. 


PATTERNS  TESTED 


The  patterns  studied  were  (1)  chimney  stack, 
(2)  crosswise  offset  by  layers,  (3)  alternate  layers 
six  and  seven  wide,  (4)  spaced  vertical  columns, 
and  (5)  spaced  bonded-block. 

More  patterns  were  rejected  for  failure  to  pro- 
vide adequate  air  circulation  channels  than  for 
any  other  reason.  The  chimney  stack  pattern  was 
too  complicated  for  loaders  to  use,  was  not  readily 
adaptable  to  different  sizes  of  trailer,  and  did  not 
have  adequate  channels  for  air  circulation.  The 
crosswise-offset-by-layers  pattern  was  rejected  be- 


cause the  air  channels  were  inadequate.  The  pat- 
tern with  alternate  layers  six  and  seven  boxes  wide 
was  not  compact  enough,  did  not  have  adequate  air 
channels,  and  did  not  protect  containers  and  com- 
modity. The  spaced  vertical  column  pattern  was 
not  compact  enough,  and  the  air  channels  were  in- 
adequate for  good  air  circulation.  Air  channels 
were  inadequate  in  the  spaced  bonded-block  pat- 
tern, but  this  pattern  met  all  the  other  require- 
ments. 


THE  MODIFIED  BONDED-BLOCK  PATTERN 


After  changes  were  made  in  the  spaced  bonded- 
block  pattern  to  provide  better  air  circulation,  this 
pattern  met  all  the  requirements  of  a  good  stacking 
pattern.  Originally,  the  spaced  bonded-block 
pattern  had  no  horizontal  channels  to  promote  air 
circulation.  After  the  pattern  was  changed  to  pro- 
vide lengthwise  channels,  it  met  all  the  require- 
ments set  forth  in  the  preceding  section  more  fully 
than  before  the  change.  With  this  airflow  varia- 
tion, the  pattern  can  be  adapted  for  ventilated  or 
refrigerated  shipments  in  trailers  with  either  ver- 
tical or  horizontal  air  circulation  systems  (fig.  1). 

Stacking  Patterns 

In  refrigerated  loads  the  boxes  should  be  stacked 
with  openings  in  the  top  layer  (fig.  1A)  so  that 


refrigerated  air  can  easily  reach  the  center  of  the 
load.  If  the  refrigerated  trailers  are  equipped 
with  sidewall  ribbing,  openings  between  boxes  in 
the  top  layer  must  be  provided.  Previous  research 
has  shown  that  when  this  is  not  done,  much  of  the 
refrigerated  air  from  the  ceiling  duct  will  bypass 
the  main  body  of  the  load  by  going  down  the  spaces 
between  the  sidewall  ribbing  on  its  return  to  the 
refrigeration  unit  (7) .  The  openings  between  the 
lengthwise  boxes  in  the  top  layer  permit  the  cool 
air  from  the  ceiling  duct  to  reach  the  channels  in 
the  lower  part  of  the  load,  as  shown  in  figure  2B. 
When  fruit  is  transported  under  ventilation,  the 
top  layer  should  be  stacked  tight  by  adding  an 
extra  box  in  each  stack  ( figs.  lC  and  2A) .    Tightly 
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Figure    1.— Basic    stacks    for    the    new    loading    pattern.     (A)     Modified    bonded-block    stack     (top    layer    open). 
(B)  Lengthwise  stack.     (C)  Modified  bonded-block  stack  (top  layer  tight  I. 


stacking  the  top  layer  from  sidewall  to  sidewall 
forces  the  outside  air,  which  enters  the  vehicle 
through  the  front  vent  door,  to  circulate  through 
the  center  of  the  load  before  being  exhausted 
through  the  rear  vent  doors.  If  the  top  layer 
in  ventilated  loads  has  openings,  the  circulating 
air  will  rise  above  the  top  of  the  cargo  near  the 
front  of  the  load  and  move  across  the  top  of  the 
load  and  out  the  rear  vent  doors.  Thus,  the  effec- 
tiveness of  the  stacking  pattern  is  not  fully  real- 
ized in  cooling  the  center  of  the  load. 

To  adapt  the  load  to  trucks  of  different  types 
and  sizes,  other  variations  of  the  modified  bonded- 
block  pattern  may  be  used.  For  example,  one  or 
two  of  the  lengthwise  stacks  shown  in  figures  IB 
and  2  can  be  used  to  make  the  pattern  fit  the  length 
of  the  loading  space  in  individual  trucks.  In  the 
lengthwise  stacks,  all  boxes  are  stacked  length- 
wise of  the  trailer;  they  are  not  interlocked  with 
other  boxes;  and  they  are  placed  so  the  air  chan- 
nels match  the  air  channels  in  the  adjacent  bonded 
stacks.  These  lengthwise  stacks  may  be  used  any- 
where in  the  load  except  at  the  rear;  a  regular 
modified  bonded-block  stack  gives  greater  stability 
and  resistance  to  the  load-disarranging  road 
shocks  concentrated  in  this  area  of  the  trailer. 

Most  trailers  used  for  fresh  produce  are 
equipped  with  2  to  3  inches  of  insulation  and  have 
a  loading  width  of  about  90  inches,  in  which  the 
basic  pattern  will  fit  quite  well.  The  basic  pat- 
tern must  be  varied  for  thicker  insulation  and  for 
widths  less  than  90  inches. 


Loading  the  Pattern 

The  method  by  which  the  modified  bonded- 
block  pattern  is  laid  off  before  loading  is  shown 
in  figure  3.  A  guide  row  is  placed  along  one  side- 
wall  to  help  the  loader  arrange  the  stacks  in  the 
proper  sequence.  Containers  are  arranged  alter- 
nately two  lengthwise  and  two  crosswise,  with  2- 
to  3-inch-wide  air  channels  between  the  lengthwise 
boxes.  Each  stack  has  six  rows  of  boxes  placed 
lengthwise  with  five  air  channels  bet  ween  the  rows 
and  five  rows  of  boxes  placed  crosswise  with  no  air 
channels.  The  stack  allows  channels  for  air  cir- 
culation between  some  containers  on  the  sides  of 
the  load  and  the  trailer's  siclewalls.  "When  these 
stacks  are  placed  so  the  bottom  boxes  along  the 
sidewalls  are  in  the  sequence  of  two  lengthwise, 
two  crosswise,  two  lengthwise,  etc.,  a  network  of 
connecting  air  channels  is  formed  (fig.  -2).  These 
channels  permit  the  circulating  air  to  reach  each 
container  in  the  load  to  give  better  cooling  and 
more  nearly  uniform  fruit  temperatures.  The  in- 
completed stack  in  figure  4A  illustrates  the  forma- 
tion of  the  air  channels.  Figure  -IB  illustrates  t  he 
completed  stack  and  also  the  tight  slacking  of  the 
top  layer  of  the  last  two  stacks  to  prevent  load 
slutting  at  the  rear  of  the  trailer. 

The  basic  design  of  this  pattern  can  be  used  for 
packaged  products  other  than  citrus  fruit.  Slight 
variations  may  be  required  to  fit  boxes  of  di  Herein 
size  into  the  available  loading  space.  The  system 
of  connecting  channels  is  required  for  agricultural 
commodities  that  require  air  circulation  and  tem- 
perature control. 
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Figure  2. — Air  channels  and  circulation  patterns  in  modified  bonded-block  load.  Lengthwise  stacks  (fig.  IB)  are 
used  to  make  the  stacking  pattern  fit  the  length  of  the  loading  space.  (A)  Ventilated  load — tight  top  layer, 
blower  off,  vent  doors  open.     (B)   Refrigerated  load — open  top  layer,  blower  on,  vent  doors  closed. 
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Figure  3. — Method  for  laying  off  the  modified  bonded-block  loading  pattern. 


BN-24027,   BN-24028 

Figure  4— (A)  Partially  completed  stacks  showing  the  method  of  building  the  modified  bonded-block  pattern.  Top 
laver  boxes  are  spaced  to  allow  vertical  entrance  air  channels.  The  6-by-5  pattern  is  used  for  trucks  with  a 
wide  loading  space.  (B)  Completed  stack  in  the  6-by-4  pattern  used  for  trucks  with  a  narrow  loading  space. 
Top  layer  is  stacked  tight  on  last  two  stacks  to  add  stability  at  rear  of  load. 
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RESULTS  OF  TESTS 


Air  Circulation 


In  the  tight-stacked  loads  under  ventilation, 
most  of  the  air  moved  over  the  top  of  the  load  and 
out  the  back  vent  doors  ( fig.  5 ) .  In  refrigerated 
tight-stacked  shipments,  most  of  the  air  discharged 
from  the  blower  outlet  above  the  load  moved  down 
the  sidewalls  and  rear  of  the  load  and  returned 


to  the  evaporator  through  the  channels  in  the 
floor. 

When  ventilated  loads  were  stacked  in  the  modi- 
fied bonded-block  pattern,  air  moved  from  front 
to  rear  of  the  trailer  through  the  channels,  as 
shown  in  figure  2A.  Air  velocity  averaged  225 
feet  per  minute  at  the  rear  stack  in  all  channels 
when  the  vehicle  moved  at  50  miles  per  hour. 


Figure  5. — Perimeter  air  circulation  patterns  in  tight-stacked  loads.     (A)  Ventilated  load — tight  top  layer,  blower  off, 
vent  doors  open.     (B)  Refrigerated  load — open  top  layer,  blower  on,  vent  doors  closed. 
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In  refrigerated  loads  stacked  in  this  pattern,  the 
air  discharged  from  the  blower  above  the  load 
entered  the  channels  through  the  open-stacked  top 
layer  and  rear  stack  and  returned  to  the  evaporator 
through  the  interconnecting  channels,  as  shown  in 
figure  2B.  Air  velocity  through  the  load  chan- 
nels averaged  250  feet  per  minute.  (For  an  ex- 
ample of  air  velocities  through  channels  in  venti- 
lated and  refrigerated  airflow  loads,  see  fig.  6.) 

Product  Refrigeration 

One  of  the  more  important  advantages  of  the 
new  pattern  is  improved  product   refrigeration. 


Table  1  lists  the  transit  temperatures  of  three  tesl 
shipments,  each  using  a  different  type  of  protective 
service. 

In  one  ventilated  shipment,  the  average  pulp 
temperature  at  loading  was  80°  F.  This  temper;! 
ture  was  reduced  to  (ii)  during  53  hours  in  transit. 
Outside  air  temperature  averaged  <;•_!  dining  this 
period.  In  another  test  in  which  an  ire  bunker 
and  blower  supplied  the  refrigeration,  the  average 
commodity  temperature  at  loading  was  !)()°,  and 
after  36  hours  the  commodity  temperature  had 
been  reduced  to  65°.  The  average  outside  air 
temperature  during  this  period  was  70°. 

Table  1. — Fmit  and  air  temperatures  in  trailer  shipment*  of  Florida  oranges  mid  grapefruit  in  %- 
bushel  corrugated  fiberboard  boxes  loaded  in  the  modified  bonded-block  pattern  ' 


Protective  service 

Fruit  tempera- 
ture at 
loading 

Average 

outside  air 

during 

transit 

Time  in 
transit 

Fruit  tempera- 
ture at 
unloading 

Average 
temperature 

reduction 

Average 

R.ange 

Average 

Range 

in  transit 

Ventilation     .    _                                    - 

O     J? 

80 
90 

75 

0  F. 

78-82 
89-94 
71-78 

°  F. 

62 
70 
62 

Hr. 
53 
36 

84 

0  F. 
69 
65 

42 

°  F . 
67-73 
59-73 
41-45 

0  F. 

11 
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Figure  6.-Air  velocities  in  channels  of  the  rear  stack  of  ventilated  and  refrigerated  modified  bonded-block  loads. 

Velocities  in  feet  per  minute  (f.p.m.) . 
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The  third  test  moved  under  mechanical  refrig- 
eration by  piggyback.  Fruit  temperature  at 
loading  averaged  75°  F.  After  84  hours  in 
transit,  the  average  commodity  temperature  had 
been  reduced  to  42°.  During  this  period  the  out- 
side air  temperatures  averaged  62°. 

Control  shipments  to  determine  the  compara- 
tive effectiveness  of  product  refrigeration  were  not 
made  with  tight-stack  loads.  The  new  pattern  was 
accepted  so  quickly  and  completely  by  citrus  fruit 
shippers  using  the  fiberboard  box  that  no  shipper 
was  willing  to  revert  to  the  older  method  for  test 
purposes. 

The  modified  bonded-block  pattern  was  used  in 
a  trailer  load  of  grapefruit  in  fiberboard  boxes 
shipped  from  Florida  to  Switzerland  by  highway, 
piggyback,  and  containerized  ocean  transport. 
The  new  stacking  pattern  made  it  possible  to  main- 
tain uniform  fruit  temperature  throughout  the 
load  during  the  19-day  trip.  Also,  no  load  shift- 
ing or  container  or  produce  damage  occurred  (1). 

Commodity  and  Container  Damage 

Shipping  experience  with  the  modified  bonded- 
block  pattern  showed  that  its  stability  reduced 
load  shifting  and  physical  damage  to  both  com- 
modity and  container.     In  all  test  shipments  with 


the  pattern,  no  containers  were  damaged  seriously 
enough  to  be  rejected  by  the  consignee. 

The  system  of  interconnecting  channels  in  this 
pattern  provides  a  safeguard  against  complete 
blockage  of  air  circulation  in  a  shifting  load.  If 
a  part  of  the  load  should  shift  slightly  and  block 
some  of  the  channels,  air  circulation  through  the 
center  of  the  load  would  continue  through  the  ver- 
tically and  horizontally  connected  channels. 

Trade  Acceptance 

During  the  1962-63  season,  more  than  22  million 
4^-bushel  corrugated  fiberboard  boxes  of  oranges 
and  grapefruit  were  shipped  from  Florida  (%). 
The  pattern  has  been  widely  accepted  by  shippers, 
carriers,  and  receivers  as  an  improved  method  of 
loading  Florida  oranges  and  grapefruit  to  obtain 
better  fruit  cooling  during  transport.  It  is  esti- 
mated that  90  percent  of  this  fruit  was  stacked  in 
the  modified  bonded-block  pattern. 

Before  development  of  the  new  load  pattern, 
many  shippers  would  not  use  the  %-bushel  fiber- 
board  box  because  of  previous  experience  with  un- 
favorable fruit  temperature  in  tight-stacked  loads. 
Wirebound  crates  of  %-  and  1%-bushel  capacities 
were  widely  used  because  the  openings  between 
the  slats  permitted  circulating  air  to  contact  the 
fruit. 


LITERATURE  CITED 


(i) 

(2) 
(3) 
U) 
(5) 


Fla. 


Anonymous. 
1963.     citrus    via    through-bill-of-lading. 
Jour.  Com.  5(3)  :  29. 
Florida  Department  of  Agriculture. 
1954.    citrlts  and  vegetable  inspection   division 
annual  report.   79  pp.    Winter  Haven,  Fla. 


1959.      CITRUS    AND    VEGETABLE    INSPECTION    DIVISION 

annual  report.     74  pp.    Winter  Haven.  Fla. 


1963.     DIVISION  OF  fruit  and  vegetable  inspection 
annual  report.    81  pp.    Winter  Haven.  Fla. 
Harvey,  E.  M.,  Atrops,  E.  P.,  and  Hruschka,  H.  W. 

1952.  SHIPPING  TESTS  WITH  PRECOOLED  VALENCIA 
ORANGES,  IN  HALF-BON  SIZE  FIBER  BOARD  CARTONS 
FROM  SOUTHERN  CALIFORNIA  TO  NEW  YORK,  AUGUST 
AND    SEPTEMBER   1952.      U.S.   Dept.   Agr.    H.T.   &    S. 

Off.  Rpt.  283,  20  pp. 


(6)  Harvey,  E.  M.,  Atrops,  E.  P.,  Hruschka,  H.  W.,  and 

Barbour,  H.   R. 

1954.  SHIPPING  AND  COOLING-IN-CAR  TESTS  WITH 
ORANGES     IN     FIBERBOARD     CARTONS     IN     DIFFERENT 

load  patterns.     U.S.  Dept.  Agr.  AMS-2,  38  pp., 
illus. 

(7)  Hinds,  Russell  H.  Jr.,  and  Chace,  William  G.,  Jr. 

1962.  PIGGYBACK  TRANSPORTATION  OF  FLORIDA  CIT- 
RUS fruit.  U.S.  Dept.  Agr.  AMS-482.  21  pp., 
illus. 

(8)  Johnson,  Howard  B. 

1958.  loading  patterns  for  truck-rail  units 
(piggyback).  Texas  Citrus  and  Vegetable  Grow- 
ers and  Shippers  Yearbook  1958:  159-160,  162, 
164. 

(9)  Redit,  W.  H..  and  Hamer,  A.  A. 

1961.  protection  of  rail  shipments  of  fruits 
and  vegetables.  U.S.  Dept.  Agr.  Handb.  195,  108 
pp.,  illus. 


U.S.  GOVERNMENT  PRINTING  OFFICE  :  1965      O — 777-179 


